Detection of acceptor sites for antisense oligonucleotides on native folded RNA by fluorescence spectroscopy.
Antisense strategy has high potential for curing diseases and studying gene functions by suppressing the translation step. For the strategy, it is essential to detect acceptor sites of antisense molecules on mRNA under physiological conditions. We propose a new analytical method for the detection of acceptor sites of antisense molecules with high sensitivity. 2'-O-Methyloligoribonucleotide containing 2'-O-(1-pyrenylmethyl)uridine (OMUpy) was chosen as the fluorescence probe. The fluorescence intensity due to the pyrene in single-stranded OMUpy was scarcely observed. When OMUpy was hybridized with the complementary oligoRNA, the fluorescence intensity at 375 nm was remarkably increased. It was found that the increase was derived from the localization of the pyrene by the measurements of time-resolved fluorescence spectroscopy, CD and UV absorption spectra. These results suggest that the change of the fluorescence intensity of OMUpy can be a useful index to monitor hybridization. In this study, we chose Escherichia coli. 16S-rRNA as the model RNA and chose seven regions for probing by OMUpy based on the reported secondary structure of 16S-rRNA. The fluorescence intensity of an equimolar mixture of OMUpy with 16S-rRNA varied depending on the sequence. In particular, the increment in the system of OMUpy-8, which can hybridize with region 887-896 nt of 16S-rRNA, was most significant among the systems. These results indicated that the site targeted by OMUpy-8 was exposed to regulatory molecules, and suggest that the method presented here is useful to design antisense molecules.